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EXECUTI VE SUMVARY

During 1992, field studies of the endangered Hawaii an nonk
seal (Monachus schaui nsl andi) were conducted at all of its main
reproductive sites in the Northwestern Hawaii an |slands, although
studies were intermttent at Mdway |Islands and brief at Pearl
and Hernes Reef. |In addition, N hoa Island was visited by a
col | aborating scientist. Such studies provide information
necessary to (1) assess the status and trends of nonk seal
popul ations, (2) characterize natural history traits such as
survival, reproduction, growth, behavior, and food habits, and
(3) evaluate the success of various recovery activities. The
availability of up-to-date information is essential for ongoing
efforts to mtigate the decline of this species and enhance its
recovery.

St udi es conducted during 1992 indicated that significant
probl ens continued to inpede recovery. The total nunber of
births at the main reproductive sites increased to 204, well
above the marked |l ow of 142 in 1990. However, nortality of
i mature seal s remai ned extrenely high at French Frigate Shoal s,
the | argest popul ation, and the total of nean beach counts
remai ned well below counts in the md 1980s. Mbbbing continued
to be a significant problem at Laysan Island, 10 aninals either
di ed or disappeared after receiving nobbing wounds. Only one
ani mal was known to have died from nobbing at Lisianski Island,
but at least 11 others were noderately or severely injured.

In 1992, three managenent activities or events occurred
whi ch have significant inplications for the recovery and
managenment of this species. First, the Kure Atoll LORAN station
was cl osed and vacated by the U S. Coast Guard, |eaving the atoll
uni nhabi ted. Thus, human di sturbance on | and shoul d not continue
to inpede the recovery of the seal population at this site.
Second, collection of seals from French Frigate Shoal s was
i ncreased significantly (approximtely threefold) to sal vage the
reproductive potential |ost because of the high nortality of
juvenil e seals. These seals were released at Mdway to enhance
the recovery of its |ong-depleted population. Third, field
trials were conducted at Laysan Island to determine if drug
treatnment could be used to | ower testosterone levels in adult
males and if the treatnent had any severe, unpredicted effects on
t hose mal es. Thi s docunent describes these and other field
studi es conducted in 1992. The reporting format has been changed
fromthat in previous years. First, all field studies are
reported in a single docunment to mnimze duplication of effort
and to facilitate conparison of status and trends anong the
different reproductive populations. Second, the data are
summari zed in tables rather than reported in detail. The
sunmaries are intended to provide readily interpreted information
to the agencies and organi zati ons invol ved in the nmanagenent of
t he species. These changes in format shoul d hasten the
di ssem nation of field canp results which is essential for
responsi ve, tinely managenent of the species.
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The endangered Hawai i an nonk seal ( Monachus schaui nsl andi)
haul s out and breeds in the Northwestern Hawaiian |slands, (NI
Fig. 1.1). The Sout hwest Fisheries Science Center, Honolulu
Laboratory, National Marine Fisheries Service (NWS), began
research on Hawaiian nonk seal s at nost major reproductive sites
in the NVH in 1981 (Kure Atoll and Lisianski |sland) and 1982
(French Frigate Shoals (FFS), Laysan Island, and Pearl and Hernes
Reef). Nearly every year thereafter, field canps of several days
to 9 nonths were established to nonitor and enhance the recovery
of this species. Limted population nonitoring has al so been
conducted at M dway | sl ands, where current pup production is well
bel ow historical levels, and at Ni hoa and Necker 1|slands, where
pup production is limted by haul out area. Reports summari zi ng
past NMFS research are listed in Appendi x A

In 1992, the objectives of Hawaiian nonk seal research were
to (1) conduct beach counts (censuses), (2) tag weaned pups and
I mmature seals for permanent identification, (3) identify other
seal s by previously applied tags and by natural or applied
mar ki ngs, (4) nonitor reproduction, survival, injuries,
ent angl ements, interatoll novenents, disappearances, and deat hs,
(5) perform necropsies, (6) collect scat and spew sanples for
food habit analysis, (7) collect tissue sanples for DNA anal ysis
of paternity patterns and genetic variation wthin and anong
popul ations, and (8) inventory, sanple, and destroy debris
capabl e of entangling seals. Location-specific objectives are
described in the followi ng chapters. This report sunmari zes data
collected during the 1992 field season.

MATERI ALS AND METHODS
Censuses and Patrol s

The primary neans of data collection were censuses and
patrols. Censuses consisted of tined, standardi zed beach counts
during which an entire island or atoll was surveyed for seals.
The resulting counts provided an index of popul ation size for
compari son anong years and | ocations. Data collected on each
seal observed during censuses included size class (as described
in Stone, 1984), sex, location on the island, beach position
(indicating distance fromthe water), identification information
(permanent or tenporary identification nunbers and tag nunbers),
nolting status (an estinmate of the percentage an ani mal has
nol ted), and disturbance index (the extent that the observer
di sturbed the seal). |In addition, subjective estinmates of the
body condition of seals (e.g., fat, thin, or emaciated) were
coll ected at Laysan |Island and FFS, and behavi or data (focusing
on associ ations and interactions between seals) were collected on
Laysan and Lisianski Islands. A sanple census form and
guidelines for its conpletion are included in Appendi x B.
Censuses were conducted daily (at Pearl and Hernes Reef), or
every 4 to 7 days (at all other locations), starting at 1300
Hawai i standard tine when possible, using census nethods and
criteria outlined in Johanos et al. (1987). Atoll-w de counts
for locations with nore than a single island (French Frigate



Shoal s, Pearl and Hernes Reef, Mdway |slands, and Kure Atoll)
were conpleted within a 2-day period. Census methods specific to
each location are detailed in the follow ng chapters.

Patrol s consisted of untimed surveys of all or a portion of
an island perineter. Information collected during patrols was
simlar to that collected during censuses. Because patrols were
not tinmed, observers concentrated on docunenting adult and
subadul t behavior, identifying and marking individuals, and
collecting scat sanples. Island-specific standardi zed patrols
wer e conducted at some | ocations and are described in the
foll owi ng chapters.

During all observation periods (i.e., censuses, patrols, and
I nci dental sightings), observers attenpted to mnimze seal
di sturbance by wal ki ng above the beach crest and using vegetation
for cover. On census days, activities which could disturb the
animal s and bias the count were not conducted until after the
count was conpleted. Additionally, special efforts were directed
toward docunentation of (1) births, pup exchanges, and weani ngs,
(2) mating activities, adult mal e aggression, and post-nobbing
aggregations, (3) entanglenments in marine debris, (4) injuries,
and (5) deaths.

The average nursing period was cal cul ated for the pups at
each location. 1In addition, the average | actation period of
parturient fermal es was cal cul ated for the popul ation at FFS
because of difficulties in tracking pups (and obtaining nursing
periods) at that site. Nursing or lactation periods were defined
as the length of tinme (days) frombirth (or pupping) until the
end of the last nursing relationship for the pup (or parturient
female). Tenporary breaks in nursing relationships were not
subtracted fromthe total. Wen a birth or weani ng date was not
known exactly, but nust have occurred within a range of four days
or less, then the mdpoint of that range was used in the
cal cul ation of the average nursing or lactation period. Nursing
or lactation data were not used if the known range exceeded four
days, or if the pup died or disappeared before weaning.

Mal e aggressi on was observed and recorded. Aggression was
defined as incidents where adult or subadult nmales repeatedly bit
the dorsum attenpted to nount, and tried to prevent the escape
of the subject. These incidents were sunmarized here if they
si mul taneously involved nore than one nal e aggressor or resulted
in at | east one puncture or gapi ng wound (m ssing skin or
extending into the fat layer) or 15 scratches to the dorsum or
| ateral s. Post-nobbi ng aggregati ons were al so sunmari zed: these
wer e groups of nmal es congregated on the beach, attending a seal
Wi th new nmounting injuries as described above.

A wide range of injury types (Hruki et al. 1993) were

observed. 1In general, however, injuries were docunented if they
were related to nounting or entanglenment or if they were
consi dered severe enough to affect survival. Injuries sunmarized

here were at | east as severe as follows: 1) three or nore
abscesses, each <5 cmin dianmeter, or one abscess with a dianeter
>5 cm (2) an anputation of nore than one digit (either
foreflipper or hindflipper), (3) at |east three punctures or
gapi ng wounds (skin m ssing or wound extending into the fat

| ayer), if largest dinension was <5 cm or one gaping wound with



a maxi nrum di aneter-| argest dinension >5 cm or (4) densely
spaced (overl appi ng) scratches, abrasions, or |acerations
covering an area equivalent to half the dorsum or evidence of
extensive underlying tissue damage (e.g., an uneven or darkened
surface of the injured area, |eaching fluids, or inpaired seal
novenent). W did not include injuries that were already heal ed
when they were first observed.

A seal was considered dead only if its death or carcass were
observed. Deaths summarized here include carcasses found at the
begi nning of the field season if the seal had clearly died during
the cal endar year. A seal was assuned to have died if it
sustained injuries (at |east as severe as descri bed above) or was
severely emaciated (with extrene |oss of weight so that its
skel eton was clearly evident) and subsequently di sappeared. In
addi tion, one of the follow ng conditions nust have been
satisfied (1) the seal was |lethargic, had trouble noving, or
floated listlessly in the water, and di sappeared nore than a week
before the end of data collection, or (2) the seal was in
deteriorating condition (loss of weight, enlargenent of
abscesses, sloughing of skin) and di sappeared at |east 10 surveys
or 1 nonth before the end of data collection (whichever was
| onger). Nursing pups were assuned dead if they disappeared
within 3 weeks of birth.

| ndi vi dual Ildentification

During censuses and patrols, individual seals were
identified by tags, applied bleach marks, scars, or natural
mar ki ngs. After weaning, all pups were tagged as soon as
possi bl e on each hind flipper with a colored plastic Tenple Tag®,
uni quely coded to indicate island or atoll popul ation (by color),
year of birth (by letter prefix), and individual ID (by nunerical
sequence; Glmartin et al., 1986). |In addition, tw passive
i ntegrated transponder (PIT) tags were inplanted subcutaneously
I n the dorsum of each weaned pup, approxinmately 10 cmanterior to
the base of the tail and 7.5 cmon either side of the spine (see
Lonbard et al., 1994, for detailed tagging procedures). Untagged
i mature seals were tagged only with Tenpl e Tags which were
uni quely coded to indicate that their age and birth | ocation were
unknown. Immature seals with | ost or broken tags were retagged
to maintain their identities. Tags, scars, natural markings, and
any applied bl each nmarks of each seal were sketched on a scar
card, which was revised throughout the field season to maintain a
current description of the identifying marks of each seal.

Phot ographs of scars and natural nmarkings were added to
i ndi vidual identification files begun during 1981 or 1982.

At four locations (Laysan and Lisianski Islands, and Kure
and M dway Atolls), adult and subadult seals were bl each-marked
for individual identification (Stone, 1984), using the solution
descri bed in Johanos et al. (1987). Mlting adults and subadults
were re-marked to maintain their identities. At Laysan |sl and,
nursi ng pups were al so bl eached prior to nolt.

Popul ati on size and conposition were determ ned at | ocations
where all seals were identified; partial conposition was
determ ned where all seals within certain size and sex cl asses



were identified. These statistics included all individuals seen
alive at the location from March through August and all pups born
during the year. |If a seal were seen at nore than one | ocation
during this period, it was included in the popul ati on where it
was first seen unless it pupped. A parturient femal e was al ways
i ncluded in the popul ati on where it pupped, if it were seen there
anyti me during March-August.

Measurenents of Seal s

Measurenments of seals were taken to determ ne nonk sea
grom h patterns and to assess the effects of size on survival.
Straight dorsal length (Wnchell, 1990) and axillary girth
(American Society of Mammal ogi sts, 1967) were neasured on weaned
pups at the tine of tagging. At two |locations (FFS and Laysan
| sl and), weights of weaned pups, yearlings, and juveniles were
nmeasured by suspending the seal in a net froma spring scale. 1In
addition to the straight dorsal length and axillary girth,
standard | ength (neasured al ong the ventral side; Anerican
Soci ety of Mammal ogi sts, 1967) was neasured on seal s wei ghed at
FFS.

Col | ection of Sanpl es

Sanpl es were col |l ected for DNA anal ysis, pathol ogi cal
anal ysi s, investigation of food habits, and docunentation of
marine debris. Tissue sanples for DNA anal ysis were coll ected
during tagging efforts for all newy tagged or retagged seals,
and during necropsies on recently dead seals. Sanples of
sl oughed epiderms and fur fromnolting seals were also collected
on an opportunistic basis for DNA analysis. The prinmary
obj ectives of these analyses are to investigate paternity
patterns and determ ne genetic variability within and anong
popul ati ons.

For each dead seal recovered, an external exam nation was
made, phot ographs were taken, external neasurenents and
observations were recorded, and the skull was collected (for al
seal s except pups). For a recent death, an internal exam nation
was nmade, and sanples of tissue, organs, parasites, and stomach
contents were collected. Detailed descriptions of necropsy
procedures and sanple collection nmethods are in Wnchell (1990).

Scat and spew sanples fromseals were collected for analysis
of food habits, followng the nethods in Alcorn (1984). Enphasis
was placed on collecting scat and spew sanples from seal s of
known size and sex class, but sanples from seals of unknown size
and sex class were also collected.

Nets, lines, ropes, and other debris itens capabl e of
entangling seals and turtles were inventoried and destroyed,
followi ng the nethods in Johanos and Kam (1986).



CHAPTER 2. THE HAWAI | AN MONK SEAL ON
FRENCH FRI GATE SHOALS, 1992

Mtchell P. Craig, Steven L. Gregg, Jennifer L. Megyesi, Mlly B.
Tarl eton, Tanya M Hol onko, Janes R Mahoney, Any C. Sl oan,
Crispin H D ppel, and Panela J. Ito
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The | argest popul ati on of Hawaiian nonk seals is |ocated at
French Frigate Shoals (FFS, lat. 23°45' N, |ong. 166°10'W, ca.
830 km northwest of OGahu in the Northwestern Hawaiian |sl ands
(NWH'). This atoll is part of the Hawaiian |Islands National
Wldlife Refuge (Fig. 1.1), and consists of 10 pernmanent i sl ands
and 7 sem -permanent sand spits (Fig. 2.1).

ACTI VI TI ES

Research was conducted by the National Marine Fisheries
Service (NVFS) during March 27 - Decenber 19. |In addition, Tern
| sl and censuses and i nci dental observations were recorded by U S.
Fish and WIldlife Service (FW5) personnel during those portions
of the year when NMFS personnel were not present. For the
pur pose of seal data collection, the perinmeters of six of the
| arger islands were divided into sectors using artificial or
natural |andmarks. |In 1992, research objectives specific to this
popul ation included (1) collection of blood sanples from
emaci ated and healthy seals for assessnent of potential disease
probl ens, (2) capture of undersized weaned pups and enmaci at ed
juveniles for rehabilitation and translocation, (3) neasurement
of weaned pups and juvenile seals for a growth and condition
study, (4) assessnent of nearshore prey availability, and (5)

I nvestigation of habitat use patterns using satellite-Iinked
tel enetry.

Censuses and Patrol s

Atoll censuses (n = 11) were conducted by two to four
observers every 13 d, on average, from4 April to 22 August.
Each atoll census began between 0900 and 1100 Hawaii standard
time and ended between 1500 and 1800. Round Island and Mil | et
| sl and were censused froma boat, while the remaining islands
were censused on foot by one or two persons. From5 January to
25 Decenber, 1992, FWS and NMFS personnel conducted 34 censuses
of seals on Tern Island.

Patrol s were conducted on non-census days. Enphasis was
pl aced on nonitoring islets where fenmal es gave birth; these were
visited every 3-6 d to nonitor pupping activity. Patrols of Tern
I sl and were conducted every 2-5 d.

| ndi vi dual Ildentification

A total of 545 individuals (443 excluding pups) were
identified by existing or newWy applied tags, scars, or natural
mar ki ngs. Mbst weaned pups were tagged (n = 91) with Tenple
Tags; 78 pups were tagged with passive integrated transponder
(PIT) tags. Twenty-three immture seals (13 male, 10 fenale)
wer e retagged.



Col I ection of Sanples

One hundred and sixty-six scat and spew sanpl es were
collected. N nety-five tissue sanples were collected from weaned
pups and ot her seals during tagging. Thirty-three bl ood sanpl es
were collected from1l subadult, 23 juveniles, and 4 weaned pups.
Seven urine sanples (in sand) were also collected. Necropsies
were perfornmed on seven wild seals, a seal collected for
rehabilitation, and a fetus; tissue sanples and skulls were
collected fromsix of these dead seals. In total, 221 pieces of
potentially dangerous debris were inventoried and destroyed
before the end of the field season. Analysis of these sanples
will be presented el sewhere.

Speci al St udi es
Bl ood Sanpl i ng

During autumm 1991 and wi nter 1992, FW5 personnel at FFS
notified NMFS of an unusual nunber of enaci ated and dyi ng weaned
pups and juveniles. As a result, in April, 19 enaciated and
heal thy juvenile seals were wei ghed and neasured and sanpl es were
t aken of bl ood, feces, and nasal nucous to test for signs of
di sease, viruses, and severe parasite problens. The results of
this study are reported in Glmartin and Ragen (1992).

Seal s Collected for Rehabilitation

Since 1984, NMFS has collected femal e pups whose size at
weani ng i ndicated their chance of survival to age 1 was
relatively | ow conpared to survival of larger seals (Glnmartin
and Gerrodette, 1986). Pups, with axillary girths <90 cm at
weani ng, were transported by airplane or ship fromFFS to captive
care facilities on Gahu for rehabilitation. After reaching a
m ni mum wei ght and consi stently maintaining good health (8-12 no
after capture), they were reintroduced at Kure Atoll or M dway
Islands. In 1992, this rehabilitation programwas expanded to
I ncl ude weaned female pups with axillary girths <95 cm because
eval uation of recent survival data (NVFS unpublished data)
reveal ed that pups with girths of 90-95 cm al so had substantially
| ower survival rates than larger seals. El even recently weaned
femal e pups with axillary girths <95 cmwere col |l ected and,
begi nning in May, 10 1l-year-olds (8 fermale, 2 nmale), 3 2-year-
olds (2 fermale, 1 male), and 4 3-year-olds (3 female, 1 male)
were al so coll ected.

These seals were held on Tern Island for up to 29 d before
transport to Gahu or Mdway Islands. During the holding period,
they were treated for infections and dehydration and were tube-
fed fluids, including a mlk replacer formula. O the 28 seals
collected, 1 weaned fenmale pup died, 4 seals (1-year-old fenale,
l-year-old nmale, 3-year-old female, and 3-year-old nale) were
rel eased at FFS to avoid their exposure to seals already in
captivity (and that may have been infected with | eptospira), and
the remaining 23 seals were transported to Gahu or M dway



Islands. O the 23 seals transported fromFFS, 3 seals (1 weaned
femal e pup, a 1-year-old nmale, and a 2-year-old nale) died on
CGahu, 6 weaned fermal e pups remained in rehabilitation on Gahu for
the remai nder of 1992, and the renmaining 14 seals were
transported either directly to Mdway or to Mdway after
rehabilitation on Gahu. Results of rehabilitation efforts wll
be presented el sewhere.

G owt h Study

As part of a study conparing growth between the weaned pups
and juveniles at Laysan Island and FFS, 71 weaned pups were

wei ghed and neasured within 2 weeks of weaning. |In addition, 26
l-year-olds and 11 2-year-ol ds were wei ghed and neasured in 1992.
Results of this study will be presented el sewhere.

Prey Availability

The I nsul ar Resources Investigation (IR) of the Honolulu
Laboratory, NMFS, conducted a study at FFS to determne if a
decline has occurred in fish stocks that are potential prey for
seals (DeMartini et al., 1993). A significant decline in prey
avai l ability m ght explain the observed changes in condition and
survival of immature seals. |In July, the IR conducted transect
surveys at nine stations around FFS, to sanple and estinate
densities of reef fishes; these surveys replicated surveys
conducted at FFS during 1980-83. The results of this research are
reported in DeMartini et al. (1993).

Habi t at Use Study

In Septenber, three nolted subadult rmales were satellite-
tagged as part of a habitat use pilot study. The results of this
study will be presented el sewhere.

FI NDI NGS
Popul ati on Abundance and Conposition

The neans (£SD) for 11 atoll censuses conducted in 1992 were
224 seals (£33.1) including pups, and 175 seals (£18.1) excluding
pups (Table 2.1). The total spring-sumer popul ation incl uded
311 immature individuals (subadults, juveniles, and pups), of
whi ch 209 were subadults or juveniles (Table 2.2). The nunbers
of tagged known-age seals born at FFS during 1984-91 and
resighted there in 1992 are summarized in Table 2. 3.

Repr oducti on

At | east 102 pups were born: 91 weaned, 5 died or
di sappeared prior to weaning, 2 pups were still nursing at the
end of the field season, and the fate of 4 pups was unknown
(Table 2.4a). A summary of nursing periods and neasurenents of
weaned pups is in Table 2.4b.



An unknown nunber of adult-sized femal es were not
identified, but 168 were identified and 76 (45% of those gave
birth. For untagged adult fenales (>8 years old) the birth rate
was 54% (64/119) and for tagged fermales ( <8 years old) the birth
rate was 24% (12/49). Note that parturient fenmal es were nore
likely to be identified, which would bias estimates of birth rate
upward. The nean (xSD) | actation period was 38.4 d (6.0 d).

Interatol|l Mvenent

In 1992, interatoll novenent was docunented for seven seals
that nade a total of 11 trips between FFS and Laysan (Tables 2.5a
and b).

Factors Affecting Survival

Attacks by |l arge sharks, nounting attenpts by mal es,
ent angl ement, enaci ati on, and ot her unknown factors resulted in
42 life-threatening conditions, which led to the confirned deaths
of 12 animals and the probabl e death of another seal (Table 2.6).
Two incidents of adult mal e aggression were observed, and two
seal s died follow ng unobserved mal e nounting incidents. Five
enmaci ated seals died. Two seals were entangl ed and subsequently
rel eased by observers. In addition to the deaths presented in
Table 2.6, a small weaned femal e pup, captured for
rehabilitation, died at FFS while awaiting transportation to
OCahu, and an aborted fetus was found on Tern Island in Decenber
1992.
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TABLES



Table 2.1.--Summary statistics for atoll censuses (n = 11) of
Hawai i an nmonk seal s at French Frigate Shoals from
April 4 to August 22, 1992.

Mean nunber of St andar d

Si ze/ Sex i ndi vi dual s devi ation
Adul ts 118.0 10.7
Mal e 26. 4 5.2
Fermal e 57.9 7.9
Unknown 33.7 8.6
Subadul t's 43. 8 14. 5
Mal e 20.5 7.3
Fermal e 16. 1 5.8
Unknown 7.2 5.1
Juveni |l es 11.7 2.5
Mal e 4.1 2.3
Fermal e 6.5 2.3
Unknown 1.1 0.9
Pups 48. 9 18.3
Mal e 11. 2 7.5
Fermal e 14. 5 8.8
Unknown 23.2 11. 3
Non- pup Tot al 175. 2 18.1

Grand Tot al 224. 1 33.1




Tabl e 2.2.--Conposition of the Hawaiian nonk seal popul ation at
French Frigate Shoals during the spring and sumrer of
1992. Includes all pups born during the cal endar
year. Dashed lines indicate that the nunber of seals
In a size-sex class was undeterm ned.

Nunmber of seal s

Sex ratio
Si ze Mal e Female Unknown Total mal e: femal e
Adul ts -- - - - - -- - -
Subadul ts 81 65 0 146 1.2:1
Juveni l es 17 46 0 63 0.4:1
Pups 382 56" 8° 102 0.7:1
Non- pup Tot al - - - - - - - - - -
G and Tot al -- - - - - -- - -

®Two neonatal pup deaths.
®One neonat al pup deat h.



Table 2.3.--Summary of tagged known-age seals born at French
Frigate Shoals and resighted there in 1992.

Age Nunber originally Nunber resighted in

(years) Sex t agged 1992
8 Mal e 49 18
Femal e 43 27

7 Mal e 48 17
Femal e 38 19

6 Mal e 52 17
Femal e 48 24

5 Mal e 55 25
Femal e 51 21

4 Mal e 52 15
Femal e 62 14

3 Mal e 51 17
Femal e 50 16

2 Mal e 41 12
Femal e 38 3

1 Mal e 24 6
Femal e 44 30




Tabl e 2.4a.--Summary of Hawaiian nonk seals born at French
Frigate Shoals in 1992.

Nunber of pups

Event Mal e Femal e Unknown Tot al
Born 38 56 8 102
Di ed/ probably died 2 1 2 5

prior to weaning

Fat e unknown 0 0 4 4
Still nursing 0 0 2 2
Weaned 36 55 0 91
Tagged 36 55 0 912

%At the end of the field season, one weaned pup had not been
tagged and two pups were still nursing (neither had been
tagged). One of these three pups was tagged in
January 1993.

Tabl e 2.4b.--Sunmary of nursing periods and nmeasurenents of
weaned pups at French Frigate Shoals in 1992.
Nur si ng periods were cal cul ated where both birth and
weani ng date ranges were <4 d. All neasurenents
were taken within two weeks after weaning.
Measurenents include 16 pups with an axillary girth

of <95 cm
St rai ght
Nur si ng Axillary dor sal
period (d) girth (cm length (cm  Weight (kg)
Mean 36.1 103.1 125.2 63. 1
St. Dev. 3.1 9.6 6.5 15.1

n 5 71 71 70




Tabl e 2. 5a. --Known nmovenent of Hawaiian nonk seals to French

Frigate Shoals fromother |ocations in 1992,

sumrari zed by nunber of trips. Sone seals made nore
t han one trip.

Original location

Nunber, si ze,
Laysan |sl and

and sex cl ass

5 adult fennl es

Tabl e 2. 5b. --Known nmovenent of Hawaiian nonk seals from French
Frigate Shoals to other |ocations in 1992,

sumrari zed by nunber of trips. Sone seals made nore
t han one trip.

Desti nati on Nunber, size, and sex cl ass
Laysan |sl and

1 adult mal e,
4 adult fenales,
1 subadult mal e




Tabl e 2.6.--Factors affecting Hawaiian nonk sea

survi val at

French Frigate Shoals in 1992. Does not include
capti ve seals.
CQut come
Size Sex Tot al I nj ured D ed Probably died
Attack by Large Shark

Adul t Mal e 4 4 0 0
Fermal e 1 1 0 0

Subadul t Mal e 3 3 0 0
Feral e 1 1 0 0

Juvenil e Mal e 1 1 0 0
Fermal e 2 2 0 0

Weaned pup Femal e 1 1 0 0

Mounti ng by Mal es

Adul t Femal e 7° 4> 1 0
Subadul t Mal e 1 1 0 0
Feral e 1 1 0 0

Nur si ng pup Mal e 1 0 1 0

Ent angl ement
Adul t Fenal e 1° 0 0 0
Subadul t Fenal e 1° 0 0 0
Emaci ati on
Subadul t Mal e 1 0 1 0
Juvenil e Mal e 1 0 1 0
Fermal e 3 0 3 0
O her / Unknown

Adul t Mal e 2 2 0 0
Feral e 4 3 1 0

Subadul t Feral e 1 1 0 0
Juvenil e Feral e 1 0 1 0
Nur si ng Mal e 1 0 1 0
pup Femal e 1 0 1 0
Unknown 2 0 1 1

*Two i ncidents were observed involving 5 and 7 mal es,

respectively.

These di d not

result

in serious injury.

°A seal with nmale nounting injuries was al so attacked by a shark.

‘Seal was rel eased by observers.
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Laysan Island (lat. 25°42'N, long. 171°44'W is |located ca.
1300 km nort hwest of Qahu in the Northwestern Hawaiian |slands
(Fig. 1.1). This island lies within the Hawaiian | sl ands
National WIldlife Refuge, and is one of the major haul out and
puppi ng | ocations of the Hawaiian nonk seal.

ACTI VI TI ES

Research was conducted by the National Marine Fisheries
Service (NMFS) during March 23-July 25, and incidenta
observations were recorded by Fish and Wl dlife Service personnel
during those portions of the year when NVFS personnel were not
present. For the purpose of seal data collection, the perineter
of the island (ca. 11 km was divided into 20 sectors using
artificial or natural landmarks (Fig. 3.1). 1In 1992, research
obj ectives specific to this population included identification of
all seals, docunentation of nale behavioral patterns and
aggression, assessnent of maternity and pup switches, and
measur ement of weaned pups and juveniles for a growth and
condition study. Additionally, a sanple of adult nale seals were
injected with a gonadotropin-rel easi ng hornone (GiRH)-agonist to
evaluate its effectiveness in reducing blood | evels of
testosterone and determne if it m ght have severe unantici pated
side effects on these seals or their behavior.

Censuses and Patrol s

Censuses and patrols were scheduled to ensure that the
entire island perineter was nonitored at | east once each day
during March 27-July 24. Twenty-seven censuses were conducted by
two observers every 4th day from 30 March to 12 July. Each
census began at 1300 Hawaii standard tinme and continued for 2.4
to 3.7 h.

St andar di zed behavi or patrols, conducted on non-census
days, focused on activity patterns of adults and | arge subadults
to docunent nal e aggression and detect nobbing incidents in which
multiple males attenpted to mate with a single seal, usually an
adult female, causing injury or death of that seal (e.g., Alcorn
1984). During these patrols (n = 135), attention was directed
out to sea as nuch as possi bl e, as nobbi ngs have been docunented
nost frequently in the water.

| ndi vi dual Ildentification

A total of 264 individuals (226 excluding pups) were
I dentified by existing or newy applied tags, bleach marks,
scars, or natural markings. Bleach marks were applied to 195
seal s, including 22 nursing pups. Mst weaned pups were tagged
(n =32) with Tenple Tags and passive integrated transponder
(PIT) tags. Eight immature seals (6 nale, 2 fenmale) and 23 adul t
mal es were retagged.

Col I ection of Sanples



Thirty-four scat and spew sanples were collected. Mlt
sanpl es were collected from57 different individuals. Sixty-two
ti ssue plugs were collected fromweaned pups and ot her seals
during tagging. Necropsies were perforned and tissue sanpl es
were collected from 11l dead seals. Eight skulls and seven
conpl ete skel etons were collected. |In total, 626 pieces of
potentially dangerous debris were inventoried; one entangl enent
Itemwas renoved froma seal and collected, the renmainder were
destroyed before the end of the field season. Analysis of these
sanmples will be presented el sewhere.

Speci al St udi es
G ow h St udy

As part of a study conparing grow h between the weaned pups
and juveniles at Laysan Island and French Frigate Shoals (FFS),

32 weaned pups were nmeasured within two weeks of weaning. In
addi ti on, 23 one-year-olds and 10 two-year-olds were neasured in
1992. Results of this study will be presented el sewhere.

Test ost erone- suppressant Drug Study

As part of managenent efforts to mininmze seal deaths
resulting fromsevere nobbing attacks, a testosterone suppressing
drug was admnistered to 11 adult males as a pilot field trial.
The study animals were divided into three groups: treated,
control for treatnent, and control for handling. Each captured
animal initially received a 20.0 ng dose of valium after which a
bl ood sanple was drawn. Animals in the treatment group received
a 7.5 ng dose of Decapeptyl® and were fitted with an instrunent
pack (tinme-depth recorder and a very-high-frequency (VHF) radio
transmtter). Animals in the treatnent control group also were
fitted with an instrunent pack. These two groups were re-
captured at a |ater date to recover the tinme-depth recorders and
coll ect a second blood sanple. The |ast group, control for
handl i ng, was captured near the end of the season for collection
of a blood sanple. The blood sanples were used to assess plasna
| evel s of testosterone prior to and after treatnent. The tine-
depth recorders and VHF radio transmtters were used to assess
haul out and divi ng patterns.

Thirty-three adult nales were captured for the drug study:
11 in the treatnment group (one died during capture), 9 in the
treatnment control group, 10 in the handling control group, and 3
addi tional aninmals that were captured, determ ned unfit for the
study, and then released. Results of this study will be
present ed el sewhere.



FI NDI NGS
Popul ati on Abundance and Conposition

The neans (£SD) for 27 census counts conducted in 1992 were
92 seals (+12.5) including pups, and 74 seals (£9.5) excluding
pups (Table 3.1). The total spring-sumer popul ation was 260
I ndi vi dual s, 222 excluding pups (Table 3.2). The sex ratios of
non-pup i mmature seals and adults were 1.2:1 (35 nmales: 29
females) and 1.5:1 (94 males: 64 fenmal es), respectively. Wthin
the adult class, the male skewed sex ratio was due to ol der
unknown- aged seals, where the nale to female ratio was 1.8:1 (64
mal es: 36 females); in the seals of adult size, but for aninmals
<9 years of age, the sex ratio was 1.1:1 (30 nales: 28 femnles).
Tabl e 3.3 sunmari zes the nunber of tagged known-age seals born at
Laysan Island during 1983-91 and resighted there in 1992.

Repr oducti on

At | east 38 pups were born: 35 weaned and 3 died prior to
weaning (Table 3.4a). A summary of nursing periods and
nmeasurenments of weaned pups is in Table 3.4b. Thirty-eight of 64
(59% adult-sized fermales gave birth. At |east 18 pup exchanges
occurred between 15 nursing fenal es; researchers observed two of
t hese incidents.

Interatol|l Mvenent

In 1992, interatoll novenment was docunented for 15 seals
that made a total of 25 trips between Laysan |Island and either
FFS, Lisianski Island, or Pearl and Hernes Reef (Tables 3.5a
and b).

Factors Affecting Survival

Attacks by | arge sharks, nounting attenpts by nales,
ent angl enent, and ot her-unknown factors led to 24 |ife-
t hreatening conditions, which resulted in the confirmed deat hs of
11 animals and the probable deaths of 3 other seals (Table 3.6).
Two post - nobbi ng aggregati ons were observed; in one aggregation,
t he nobbed seal died. Six seals died follow ng unobserved mnal e
nmounting incidents, including a seal with fresh nobbi ng wounds
that was attacked and killed by a shark. Two seals were
ent angl ed: one escaped by itself, and the other was rel eased by
observers.
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TABLES



Table 3.1.--Summary statistics for atoll censuses (n = 11) of
Hawai i an nmonk seal s at Laysan Island from March 30 to
July 12, 1992.

Mean nunber of St andar d

Si ze/ Sex i ndi vi dual s devi ation
Adul ts 51.1 7.1
Mal e 25. 7 5.2
Fermal e 22.9 5.3
Unknown 2.5 3.0
Subadul t's 8.6 4.1
Mal e 5.5 2.8
Fermal e 2.7 2.0
Unknown 0.3 0.6
Juveni |l es 14. 6 3.9
Mal e 7.4 2.5
Fermal e 6.4 1.9
Unknown 0.8 1.6
Pups 17.6 6.0
Mal e 8.5 4.3
Fermal e 6.7 2.9
Unknown 2.4 2.0
Non- pup Tot al 74. 3 9.5

Grand Tot al 91.9 12.5




Tabl e 3.2.--Conposition of the Hawaiian nonk seal popul ation at
Laysan |sland during the spring and sumrer of 1992.
I ncludes all pups born during the cal endar year.

Nunmber of seals

Si ze Mal e Fenal e Tot al Sex ratio

mal e: fermal e
Adul ts 94 64 158 1.5:1
Subadul ts 17 10 27 1.7:1
Juveni |l es 18 19 37 0.9:1
Pups 22° 16 38 1.4:1
Non- pup Tot al 129 93 222 1.4:1
G and Tot al 151 109 260 1.4:1

%One neonatal pup death.



Table 3.3.--Summary of tagged known-age seals born at Laysan
I sland and resighted there in 1992.

Age Nunber originally Nunber resighted in

(years) Sex t agged 1992
9 Mal e 10 1
Femal e 10 6

8 Mal e 16 6
Femal e 13 5

7 Mal e 16 5
Femal e 14 5

6 Mal e 15 6
Femal e 17 5

5 Mal e 13 4
Femal e 15 6

4 Mal e 23 7
Femal e 17 4

3 Mal e 16 7
Femal e 13 5

2 Mal e 7 4
Femal e 9 7

1 Mal e 18 14
Femal e 13 12




Tabl e 3.4a.--Summary of Hawaiian nonk seals born at Laysan | sl and

in 1992.
Nunber of pups

Event Mal e Fermal e Tot al
Born 22 16 38
Di ed/ probably died 2 1 3

prior to weaning

Weaned 20 15 35
Tagged 18 14 32

Tabl e 3.4b.--Summary of nursing periods and nmeasurenents of
weaned pups at Laysan Island in 1992. Nursing
peri ods were cal cul ated where both birth and weani ng
date ranges were <4 d. Al neasurenents were taken
within two weeks after weaning. Measurenents
i nclude one pup with an axillary girth of <95 cm

St rai ght
Nur si ng Axillary dor sal
period (d) girth (cm length (cm  Weight (kg)
Mean 38.1 107. 2 124. 6 69. 2
St. Dev. 4.2 6.7 5.7 10.0

n 22 32 32 32




Tabl e 3. 5a.--Known novenent of Hawaiian nonk seals to Laysan
I sland fromother locations in 1992, sunmarized by
nunber of trips. Sone seals made nore than one
trip.

Original |ocation Nurmber, size, and sex cl ass

adult mal e
adult femal es,
subadul t mal e

French Frigate Shoal s

Li si anski | sl and adult femal es,
adul t mal e,

subadult femal e

R RPRN RPAR

Pearl and Her nes Reef subadult femal e

Tabl e 3. 5b. --Known novenent of Hawaiian nonk seals from Laysan
Island to other locations in 1992, sunmmarized by
nunber of trips. Sone seals made nore than one

trip.
Desti nati on Nunber, size, and sex cl ass
French Frigate Shoal s 5 adult fenales
Li si anski |Isl and 2 adult mal es,

4 adult femal es
2 subadult femal es
1 juvenile male




Table 3.6.--Factors affecting Hawaii an nonk seal survival
at Laysan Island in 1992.

Qut cone

Si ze Sex Total Injured D ed Probably died

Attack by Large Shark

Adul t Mal e 2 2 0 0
Subadul t Femal e 1 1 0 0
Juvenil e Femal e 1 1 0 0

Mounti ng by Ml es

Adul t Mal e 1 0 1 0
Fenal e 6° 2 2° 1
Subadul t Mal e 3 1 2° 0
Femal e 3 0 1 2
Juveni |l e Mal e 1 0 1 0
Ent angl enent
Adul t Mal e 1¢ 0 0 0
Femal e 1° 0 0 0
Q her / Unknown
Adul t Mal e 1 0 1 0
Nur si ng Mal e 2 0 2 0
pup Femal e 1 0 1 0

%A post - nobbi ng aggregati on of 3-5 mal es was observed, the seal
did not appear to be seriously injured.

PA post - nobbi ng aggregation of 3-4 mal es was observed for one of
t he seal s.

‘A seal with nale nounting injuries was subsequently attacked by
a shark.

iSeal was rel eased by observers.

°Seal escaped by itself.
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Li sianski Island (lat. 26°02'N, long. 174°00'W is one of
t he maj or haul out and puppi ng | ocati ons of the Hawaiian nonk
seal. The island is located ca. 1760 km nort hwest of Cahu (Fig.
1.1), and is part of Neva Shoal, a shallow reef bank within the
Hawai i an | sl ands National WIldlife Refuge.

ACTI VI TI ES

Research was conducted by the National Marine Fisheries
Service (NMFS) during March 23-July 15. For the purpose of seal
data collection, the perineter of the island was divided into 20
sectors using artificial or natural |andmarks (Fig. 4.1). In
1992, research objectives specific to this popul ation included
i dentification of all seals, and docunentation of adult male
behavi or.

Censuses and Patrol s

Censuses and patrols were schedul ed to ensure that the
entire island was nonitored at | east once each day during March
28-July 12. Areas where intense adult mal e aggressi on had been
observed, sectors 1-2 and 13-20 (Johanos and Kam 1986), were
nonitored 1-3 tines daily on non-census days.

Censuses (n = 28) were conducted by two observers every 4th
day, beginning at 1300 Hawai i an Standard Tinme and continuing for
1.3 to 2.2 h. Standardi zed patrols were conducted on non-census
days, and focused on activity patterns of adults and |arge
subadul ts to docunent nmal e aggression and detect nobbing
incidents. During these patrols (n = 76), attention was directed
out to sea as nuch as possi bl e, as nobbi ng has been docunent ed
nost frequently in the water.

| ndi vi dual Ildentification

A total of 216 individuals (193 excluding pups) were
I dentified by existing or newy applied tags, bleach marks,
scars, or natural markings. Al weaned pups (n = 21) were tagged
with Tenpl e Tags and passive integrated transponder (PIT) tags.
Five immature seals (three nmale, two fenale) were newy tagged,
and one inmmture fenmal e was retagged with Tenpl e Tags.

Col | ection of Sanples

Seventy-four scat and spew sanples were collected. Mlt
sanpl es were collected from 70 different individuals. Twenty-six
ti ssue plugs were collected fromweaned pups and ot her seals
during tagging. Necropsies were perforned and tissue sanpl es
were collected fromtw dead seals. Two skulls and one conpl ete
skel eton were collected. 1In total, 543 pieces of potentially
dangerous debris were inventoried and destroyed before the end of
the field season. Results fromanalysis of these sanmples will be
present ed el sewhere.



FI NDI NGS
Popul ati on Abundance and Conposition

The neans (£SD) for 28 census counts were 83 seals (£11.7)
i ncl udi ng pups, and 71 seals (£9.3) excluding pups (Table 4.1).
The total spring-sumer popul ation was 214 individuals, 191
excludi ng pups (Table 4.2). The sex ratios of non-pup inmatures
and adults were 1.8:1 (42 males: 23 females) and 2.0:1 (84 mal es:
42 femal es), respectively. Wthin the adult class, the male
skewed sex ratio was due to ol der, unknown-aged seals, where the
male to female ratio was 3.1:1 (66 males: 21 fermales); in the
seals of adult size, but for animals <10 years of age, the sex
ratio was 0.9:1 (18 nales: 21 females). Table 4.3 sunmarizes the
nunber of tagged known-age seals born at Lisianski Island during
1982-91 and resighted there in 1992.

Repr oducti on

At | east 23 pups were born; 21 weaned and 2 were still
nursing at the end of the field season (Table 4.4a). A sumary
of nursing periods and neasurenents of weaned pups is in Table
4.4b. Twenty-three of 42 (55% adult-sized femal es gave birth.
At | east three pup exchanges occurred between four nursing
femal es.

Interatol|l Mvenent

In 1992, interatoll novenent was docunented for 7 seals
that made a total of 13 trips between Lisianski |Island and Laysan
I sl and (Tabl es 4. 5a and b).

Factors Affecting Survival

Attacks by | arge sharks, nounting attenpts by mal es,
ent angl ement, and unknown factors led to 27 |ife-threatening
conditions, which resulted in the confirnmed deaths of two animals
and the probabl e death of one other seal (Table 4.6). Two
I ncidents of adult mal e aggression and one post-nobbi ng
aggregati on were observed and resulted in the death of one seal.
Ei ght seals were entangl ed: one escaped by itself and seven
others were rel eased by observers. In addition to the cases
summari zed in Table 4.6, the skeleton of a dead subadult was
found; this seal had died of unknown causes since the 1991 field
season.
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TABLES



Table 4.1.--Summary statistics for censuses (n = 28) of Hawaii an
nonk seal s at Lisianski Island fromMarch 29 to July

15, 1992.
Mean nunber of St andar d
Si zel Sex i ndi vi dual s devi ati on
Adul t s 47.9 7.8
Mal e 27.9 5.8
Femal e 16. 1 51
Unknown 3.9 4.2
Subadul t s 15.1 5.8
Mal e 9.1 3.8
Femal e .1 2.7
Unknown 0.9 0.9
Juvenil es 7.5 2.2
Mal e 4.5 1.9
Femal e 2.6 1.1
Unknown 0.4 0.6
Pups 12. 3 4.0
Mal e 6.6 2.7
Femal e 3.4 2.6
Unknown 2.3 1.4
Non- pup Tot al 70.5 9.3

Grand Tot al 82.8 11. 7




Tabl e 4.2.--Conposition of the Hawaiian nonk seal

popul at

i on at

Li si anski Island during the spring and sunmer of
1992. Includes all pups born during the cal endar
year.
Nunber of seals
Sex ratio
Size Mal e Fermale Unknown Tot al mal e: femal e
Adul ts 84 42 0 126 2